Glycinin A3B4 mRNA. Cloning and sequencing of double-stranded cDNA complementary to a soybean storage protein.
The cDNA clones encoding the precursor form of glycinin A3B4 subunit have been identified from a library of soybean cotyledonary cDNA clones in the plasmid pBR322 by a combination of differential colony hybridizations, and then by immunoprecipitation of hybrid-selected translation product with A3-mono-specific antiserum. A recombinant plasmid, designated pGA3B41425, from one of six clones covering codons for the NH2-terminal region of the subunit was sequenced, and the amino acid sequence was inferred from the nucleotide sequence, which showed that the mRNA codes for a precursor protein of 516 amino acids. Analysis of this cDNA also showed that it contained 1786 nucleotides of mRNA sequence with a 5'-terminal nontranslated region of 46 nucleotides, a signal peptide region corresponding to 24 amino acids, an A3 acidic subunit region corresponding to 320 amino acids followed by a B4 basic subunit region corresponding to 172 amino acids, and a 3'-terminal nontranslated region of 192 nucleotides, which contained two characteristic AAUAAA sequences that ended 110 nucleotides and 26 nucleotides from a 3'-terminal poly(A) segment, respectively. Our results confirm that glycinin is synthesized as precursor polypeptides which undergo post-translational processing to form the nonrandom polypeptide pairs via disulfide bonds. The inferred amino acid sequence of the mature basic subunit, B4, was compared to that of the basic subunit of pea legumin, Leg Beta, which contained 185 amino acids. Using an alignment that permitted a maximum homology of amino acids, it was found that overall 42% of the amino acid positions are identical in both proteins. These results led us to conclude that both storage proteins have a common ancestor.